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NOTESONTHESANDFLIES (DEPTERA:
PSYCHODIDAE)OFSOUTHERNARIZONA1

Chad P. McHugh2

ABSTRACT: Two hundred twenty-eight sand flies were collected during a total of 30 trap

nights conducted at two locations in southern Arizona. Lutzomyia apache was the species most

commonly collected; Lu. anthophora, Lu. californica and an undescribed species of Lutzomyia

also were present. Data on the abundance, trophic status, sex ratio, fecundity and geographic

distribution of these insects are presented.

The leishmaniases are a complex of sand fly-borne, parasitic diseases

which infect a wide range of vertebrate hosts. In the United States, locally-

acquired, human cases have been reported from southern and central Texas

(McHugh et al. 1996). The etiologic agent in this area, Leishmania mexicana

Biagi, is transmitted among woodrats (Neotoma micropus Baird) by the sand

fly Lutzomyia anthophora (Addis) (McHugh et al. 1990, McHugh et al.

1993, Kerr et al. 1995). Until recently, rodent isolates of L. mexicana have

been limited to N. micropus collected in south Texas. However, given the

wide host range of Leishmania spp., McHugh et al. (1996) suggested that

leishmaniasis could potentially occur anywhere in the United States where

sand fly vectors are found. To test this hypothesis, collection and screening

of rodents for Leishmania and collection of associated sand flies was con-

ducted in southern Arizona where Lu. anthophora is known to occur (Mead
and Cupp 1995). This note reports the results of those sand fly collections.

MATERIALSANDMETHODS

Collections were made at two locations in the Buenos Aires National

Wildlife Refuge (BANWR), Pima County, Arizona. The refuge comprises

approximately 46,540 ha paralleling state highway 286 southwest of Tucson.

It is in the Sonoran life zone, and vegetation is a mix of desert shrub and

mesquite grassland with riparian corridors.

Trapping was conducted along Arivaca Creek (approx. loc. 3135'30"

N, 1 1 1 2 1 '45" W), about 5.5 km northwest of the town of Arivaca. This in-

termittent creek was lined with grasses, shrubs and trees, primarily cotton-

woods (Populus sp.), and mesquite (Prosopis sp.). Nests of white-throated

woodrats (Neotoma albigula Hartley) were common among the brush and

downed trees along the banks of the creek. Mead and Cupp (1995) reported

collections of Lu. anthophora associated with woodrats and rock squirrels
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(Spermaphilus variagatus) [Erxleben]) in this area. Leishmania mexicana

was detected in six of 18 (33%) white-throated woodrats collected along the

creek. (Kerretal. 1999).

Additional collections were made at a refuse area located near the El

Cazador bunkhouse area (approx. loc. 3150'10" N, 11123'50" W) at the

northern end of the refuge. Numerous white-throated woodrat nests were

scattered among the discarded equipment, cans, barrels, lumber, and cars at

the refuse area. The surrounding area was primarily mesquite savanna. None
of 10 woodrats collected at this site was Leishmania-positive.

Solid-state Army miniature light traps were suspended above active

nests and debris piles created by woodrats. A total of 30 trap nights, 19 along
Arivaca creek and 1 1 at the El Cazador refuse area, were conducted from 28

September through 2 October 1998. The choice of dates was based on evi-

dence that in Texas transmission of Leishmania takes place primarily in the

fall (Kerr et al. 1995) and that adult sand flies were present at BANVVRat

this time (Mead and Cupp 1995).

Flies were anesthetized with triethylamine, cleared in 89% liquid phe-

nol, and identified using the keys of Young and Perkins (1984). The trophic

status - unfed, bloodfed, gravid
- of females was noted and, when possible,

the number of ova in gravid females was determined.

RESULTS

A total of 228 sand flies was collected (Table 1 ). Specific determina-

tions were made for all but three individuals, one male and two females.

Accounts for the three described and an undescribed species collected on the

refuge are provided following the table.

Table 1. Sand flies collected at two sites in the Buenos Aires National Wildlife Refuge, Pima

County, Arizona, 28 September through 2 October 1998.

Arivaca Creek ' El Cazador Camp2

Species Female Male Female Male

Lutzomyia apache
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Lutzomyia apache Young and Perkins

This species was the most abundant, comprising 88% of the total speci-

mens collected. A majority of these came from just a few nests along Ari-

vaca Creek. There, four one-night collections yielded 54, 19, 19 and 16 indi-

viduals. The female:male sex ratio at the creek was 2.4:1. Of the 135 fe-

males collected at Arivaca Creek, five were bloodfed and eight were gravid,

indicating that Lu. apache is reproductively active during the fall in south-

ern Arizona. The mean number of mature ova for six gravid females which

were dissected was 54.2 (range 25-87, s.d. 21.1). Both male and female Lu.

apache also were collected at the El Cazador dump, although not in such

disproportionate numbers. Whether the abundance at Arivaca Creek was due

to habitat preference or phenology of adult flies is unknown.
Three females collected at Arivaca Creek initially appeared to be gravid,

with abdomens that were opaque and distended. On dissection, their abdo-

mens were found to be filled with nematodes. A specific determination was
not made, but most appeared to be third-stage filarid larvae (Bain and Cha-

baud 1986). One of the females also contained two additional forms, one of

which was shorter and fatter, reminiscent of the early, "sausage-stage" seen

in many filarids. Dunnifilaria meningica Gutierrez-Pena (Filarioidea: On-

chocercidae) has been reported from N. micropus (Gutierrez-Pena 1987), a

species closely related to N. albigula, and microfilariae similar to those of D.

meningica were seen in several N. albigula collected at Arivaca Creek (S.F.

Kerr, unpublished data). The host preference of Lu. apache is unknown.

Other species of sand flies in the subgenus Helcocyrtomyia are reptile and/or

amphibian feeders (Young and Perkins 1984), suggesting Lu. apache feeds

on cold-blooded vertebrates. However, the presence of filarids in the flies

and woodrats at Arivaca Creek and the association of Lu. apache with wood-
rat nests may indicate a preference for rodent hosts.

Lutzomyia apache was described from specimens collected in Apache
and Cochise counties, Arizona, and is also known to occur in Gila County,
Arizona (Young and Perkins 1984). The collection of Lu. apache at the

BANWRis the first published report of this species from Pima County.
Alsuhaibani (1990) collected specimens of Lu. apache in Larimer County,
Colorado, in association with prairie dog (Cynomys ludovicianus [OrdJ)

burrows. This species is not known from Mexico, but, given its known

range from northern Colorado southward to the U.S. -Mexican border and its

abundance at Arivaca Creek, this species likely occurs at least into northern

Mexico.

Lutzomyia anthophora (Addis)

This species was represented by two unfed and two gravid females col-

lected at Arivaca Creek and a single male and unfed female at the El Caza-
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dor dump. Almost all United States records for this species were from

southern and western Texas (McHugh 1991, Young and Duncan 1994).

Mead and Cupp (1995) reported collections of this species at Arivaca Creek,

thereby extending the known range of this species westward by about 724

km. It occurs southward to Morales State, Mexico. It is a nest associate of N.

micropus (Endris et al. 1984, McHugh 1991) and is the vector of L. mexica-

na among these rodents (McHugh et al. 1996). The only isolates of L. mexi-

cana from sand flies in North America, north of the Yucatan peninsula, are

from Lit. anthophora collected in Bexar County, Texas (McHugh et al.

1993). Lutzomyia anthophora also is believed to be a vector of Rio Grande

virus among N. micropus (Endris et al. 1983).

Lutzomyia californica (Fairchild and Hertig)

One gravid Lu. californica was collected at Arivaca Creek. Two males,

three unfed females and a gravid Lu. californica were collected at the El

Cazador refuse site. This species is wide-spread in the western United

States, occurring in Washington, California, Arizona, and Texas (Young and

Duncan 1994). The collections in the BANWFare the first published reports

from Pima County, Arizona. This species may be conspecific with Lutzo-

myia chiapanensis (Dampf) which extends from Mexico southward into

Panama (Young and Duncan 1994). Lutzomyia californica is believed to

feed on reptiles (Chaniotis 1967).

Lutzomyia sp.

Four males and six unfed females of an apparently undescribed Lut-

zomyia species were collected at the El Cazador refuse area. Two unfed fe-

males were collected at Arivaca Creek. The armature of the male gonocoxite
and gonostyle and the spermathecae and armature of the female cibarium

are similar to that of Lutzomyia shannoni (Dyar), but the antennal ascoids

lack the proximal spurs found in Lu. shannoni. The spermathecae of the un-

described species are extremely hyaline and often difficult to visualize. It is

likely that the two female Lutzomyia collected in the BANWRfor which de-

terminations were not made belonged to this undescribed species. Examples
of this species previously were collected at the residences of two cases of

human leishmaniasis in Texas (P.O. Lawyer, unpublished data). Little is

known of the biology of this undescribed species.

DISCUSSION

Three described and one undescribed species of sand flies were present

at a focus of leishmaniasis in southern Arizona. Based on the presumed pref-

erence of Lu. apache for cold-blooded vertebrates and the known preference
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of Lu. californica for reptiles, these species probably are not involved in

transmission of L. mexicana among rodents. Lutzomyia anthophora, a spe-
cies known to feed on woodrats and one which was consistently found at

foci of leishmaniasis in Texas (C.P. McHugh, unpublished data), is a likely

candidate for vector at the southern Arizona focus.

ACKNOWLEDGMENTS

The cooperation of Wayne Shifflet and the BANWRstaff is gratefully acknowledged.

Danny G. Mead and Sara F. Kerr assisted with sand fly collections. Terry L. Carpenter, David
E. Bowles and Craig H. Forcum reviewed the manuscript for this paper. This research was sup-

ported by National Institutes of Health grants AI39725, GM55337 and GM50080.

LITERATURECITED

Alsuhaibani, S.M. 1990. Field and laboratory studies of sand flies in Larimer County, Colo-

rado. Ph.D. Dissertation, Colo. State Univ., 106 pp + viii.

Bain, O. and A.G. Chabaud. 1986. Atlas des larvae infestantes de filaires. Trop. Med. Parasi-

tol. 37: 301-340.

Chaniotis, B.N. 1967. The biology of California Phlebotomus (Diptera: Psychodidae) under

laboratory conditions. J. Med. Entomol. 4: 221-233.

Endris, R.G., R.B. Tesh, and D.G. Young. 1983. Transovarial transmission of Rio Grande
virus (Bunyaviridae: Phlebovirus) by the sand fly Lutzomyia anthophora. Am. J. Trop.
Med. Hyg. 32: 862-864.

Endris, R.G., D.G. Young, and J.F. Butler. 1984. The laboratory biology of the sand fly Lut-

zomyia anthophora (Diptera: Psychodidae). J. Med. Entomol. 21: 656-664.

Gutierrez-Pena, E.J. 1987. Dunnifilaria meningica sp. n. (Filarioidea: Onchocercidae) from

the central nervous system of the wood-rat (Neotoma micropus) in Mexico. Trop. Med.
Parasitol. 38: 294-298.

Kerr, S.F., C.P. McHugh, and N.O. Dronen, Jr. 1995. Leishmaniasis in Texas: prevalence
and seasonal transmission of Leishmania mexicana in Neotoma micropus. Am. J. Trop.
Med. Hyg. 53: 73-77.

Kerr, S.F., C.P. McHugh, and R. Merkelz. 1999. Short report: a focus of leishmaniasis near

Tucson, Arizona. Am. J. Trop. Med. Hyg. 61: 378-379.

McHugh, C.P. 1991. Distributional records for some North American sand flies, Lutzomyia

(Diptera: Psychodidae). Entomol. News 102: 192-194.

McHugh, C.P., M. Grogl, and S.F. Kerr. 1990. Isolation of Leishmania mexicana from
Neotoma micropus collected in Texas. J. Parasitol. 76: 741-742.

McHugh, C.P., M. Grogl, and R.D. Kreutzer. 1993. Isolation of Leishmania mexicana

(Kinetoplastida: Trypanosomatidae) from Lutzomyia anthophora (Diptera: Psychodidae)
collected in Texas. J. Med. Entomol. 30: 631-633.

McHugh, C.P., P.C. Melby, and S. G. LaFon. 1996. Leishmaniasis in Texas: epidemiology
and clinical aspects of human cases. Am. J. Trop. Med. Hyg. 55: 547-555.

Mead, D.G. and E.W. Cupp. 1995. Occurrence of Lutzomyia anthophora (Diptera: Psychod-
idae) in Arizona. J. Med. Entomol. 32: 747-748.

Young, D.G. and M.A. Duncan. 1994. Guide to the identification and geographic distribution

of Lutzomyia sand flies in Mexico, the West Indies, Central and South America (Diptera:

Psychodidae). Mem. Am. Entomol. Inst. No. 54. Assoc. Publ., Gainesville, FL. 881 pp.

Young, D.G. and P.V. Perkins. 1984. Phlebotomine sand flies of North America (Diptera: Psy-

chodidae). Mosq. News 44: 263-304.


